cGMP production is coupled to Ca(2+)-dependent nitric oxide generation in rabbit parotid acinar cells.
We investigated the mechanism of guanosine 3',5'-monophosphate (cGMP) production in rabbit parotid acinar cells. Methacholine, a muscarinic cholinergic agonist, stimulated cGMP production in a dose-dependent manner but not isoproterenol, a beta-adrenergic receptor stimulant. Methacholine-stimulated cGMP production has been suggested to be coupled to Ca2+ mobilization, because intracellular Ca2+ elevating reagents, such as thapsigargin and the Ca2+ ionophore A23187, mimicked the effect of methacholine. The cGMP production induced by Ca2+ mobilization has also been suggested to be coupled to nitric oxide (NO) generation because the effects of methacholine, thapsigargin and A23187 on cGMP production were blocked by NG-nitro-L-arginine methyl ester (L-NAME), a specific inhibitor of nitric oxide synthase (NOS), and hemoglobin, a scavenger of nitric oxide (NO). Sodium nitroprusside (SNP), a NO donor, stimulated cGMP production. Furthermore, methacholine stimulated NO generation, and NOS activity in the cytosolic fraction in rabbit parotid acinar cells was exclusively dependent on Ca2+. These findings suggest that cGMP production induced by the activation of muscarinic cholinergic receptors is coupled to NO generation via Ca2+ mobilization.